Objectives: Caries polarization is a common problem in industrialized countries. Ethnic minority status, poor educational attainment, and low socioeconomic status have been shown to be inversely associated with oral health care and outcomes worldwide. The aim of this retrospective study in children and adolescents, who underwent scheduled dental general anesthesia (comprising restorative therapy and tooth extractions),was to investigate, if a migratory background impacts childhood caries prevalence in the federal state of Tirol, Austria.
Introduction
Dental caries presents one of the most important oral global health burdens and has a major impact on health-related quality of life [1] [2] [3] [4] . Oral health surveys based on WHO criteria [5] have illustrated a decline of caries prevalence in industrialized Western European countries over the past 40 years as a result of public health measures [2, 6] . This is also the case in Austria, where the mean d3mft score in the WHO target group of six-year-old children was 4.2 in 1996 and 2.1 in 2011 [7, 8] . In the federal state of Tirol, six-year-olds presented mean d3mft scores of 1.0 in the year 2006 and of 0.7 in the year 2011 [7, 9] . Furthermore, in 2011, absence of caries (d3mft=0) was assessed in 74% of Tirolean six-year old children in 2011 (and in 52% of sixyear-olds from all over Austria) [8, 9] . In Germany, for comparison, 54% of six-year-old children were caries-free according to a survey in the year 2009 [10] . Although in the state of Tirol, the WHO goal for the year 2020 [11] of 80% caries-free six-year-old children was almost reached already in the year in 2011 [9] , the concentration of all caries in one fourth of all six-year-olds indicates a polarization in high risk groups. A low level of education and a migratory background (MB) have thereby been identified as risk factors [8] . Children in need for dental general anesthesia (DGA) certainly belong to the share of Ad c) With a similar cultural background and conception of oral health within the neighboring German-speaking countries Germany, Switzerland, and South Tirol (Italy) presumed, only children of NG immigrants were of interest in this study. Parents answered the language question at registration for DGA.
Ad d) The diagnosis "intellectual and/or physical disablement" was available from medical reports or referral letters Ad f) and g) Only OPGs of good quality, taken shortly before or at the day of registration, were evaluated by one experienced examiner with regard to teeth with preexisting fillings. Fillings were assigned to teeth only, but not to certain tooth surfaces.
Data analysis
Basic demographic data was analyzed by means of descriptive statistics. Numerical data were reported as mean ± standard deviation (SD) and categorical data were summarized as absolute and relative frequencies. Shapiro-Wilk test was used to assess the normality of data distribution. For the comparative analysis of not normally distributed data in subgroups, Mann-Whitney U test was used. Significance level was set at p=0.05. All calculations were performed in SPSS software (SPSS Statistics Version 21, IBM, Armonk, NY, USA).
Results

Subjects
Mean age of all children at the time of DGA was 5.6 ± 2.53 years (range one to 16 years). Out of a total of 1,703 children, 966 (56.7%) were male and 737 (43.3%) were female. 983 children (57.7 %) had G parents and 720 children (42.3 %) had NG parents. In 185 children (10.9 %), intellectual and/or physical disablement was recorded.
OPG
A preoperative OPG of good quality was available in 1,088 children (63.9 %).
Previously filled teeth
The mean number of previously filled primary and permanent teeth was 0.65 ± 1.37 in children/adolescents with OPG (n=1,088). Differences in numbers of previously filled teeth were statistically neither significant between boys and girls (Table 1) nor between children/adolescents of G and NG parents (Table 2 ).
Restorative treatment under DGA
In the total collective (n=1,703), 9,591 teeth (assigned to 16,476 tooth surfaces; 37.2 % of which occlusal, 20.4 % buccal, 16.5 % mesial, 13.1 % lingual, and 12.8 % distal) were restored with composite fillings. 8,065 (84%) restored teeth were primary and 1,526 (16%) were permanent teeth. Per patient, 5.59 ± 3.16 teeth received restorative children at high caries risk. At the University Hospital of Innsbruck (the main hospital center in Tirol), upon referral by dental practitioners or pediatricians, scheduled DGA is performed in uncooperative or medically compromised/disabled non-pain children diagnosed with carious lesions.
This retrospective study aimed the assessment of caries prevalence in the population of children and adolescents, who received scheduled DGA, in the context of demographic factors. The null hypothesis was that there is no difference in caries prevalence between children/ adolescents of German-speaking and those of non-German-speaking parents within the study collective of individuals living and being educated in Tirol, Austria.
Materials and Methods
Subjects
1,703 consecutive cases of scheduled DGA at the University Hospital of Innsbruck, from January 1st 2003 to December 31st 2014, in patients aged ≤ 16 years served as study population. The cohort consisted of non-pain patients (suffering neither acute nor enduring pain), who were unamenable to dental treatment under local anesthesia due to dental anxiety or intellectual and/or physical disablement or disease. Uncooperative children without disablement/illness were registered for DGA only upon presentation of a mandatory referral form consigned by a dentist in practice containing information that standard dental treatment was impossible. At their first visit, the children's medical, dental and family history was taken, a clinical assessment was made as well as contrivable, and an orthopantomogram (OPG) was taken, if possible and not already provided by the referring dentist. Upon informed parents' consent, patients were scheduled for DGA. After a pre-operative assessment of suitability for anesthesia at the outpatient clinic of the Department of Anaesthesiology and Critical Care Medicine, DGA was performed on a day-unit basis. Under intubation anesthesia, after professional cleaning and examination, carious teeth (with lesion extension into dentin) were restored with composite fillings and profoundly carious teeth (displaying vital or non-vital pulp exposition on excavation) were extracted. At the Hospital of Innsbruck, endodontic treatment is not performed during DGA in order to keep duration of general anesthesia as short as possible and to avoid postoperative complications that might necessitate further treatment under DGA. Admission to DGA and dental treatment were carried out by changing consultants on duty according to the guidelines described above.
Study design and data acquisition
The study was conceived as a retrospective analysis of anonymized personal data (including demographic information and the absence/ presence of disablement) and treatment performed under DGA, in order to correlate caries prevalence with demographic factors. The study was carried out in accordance with the Declaration of Helsinki and ethical approval was obtained by the institutional ethical committee, study number AN2014-0269 341/4.8 (3621a).
The following data were extracted from electronic patient files, coded by numbers, and listed in a table (Excel, Microsoft, Redmond, WA, USA): 
Tooth extractions under DGA
In the total sample (n=1,703), 7,803 teeth were extracted, 7,478 (95.8 %) of which were primary and 325 (4.2 %) of which were permanent teeth. Per patient, 4.58 ± 3.27 teeth were extracted.
While no statistically significant difference in numbers of extracted teeth was found between boys and girls (Table 1) , the difference in tooth extractions between children/adolescents of G and NG parents was highly significant ( Table 2) .
Discussion
In Austria and worldwide, low socioeconomic status, poor educational attainment, and ethnic minority status (frequently in combination) have been shown to be inversely associated with oral health care and outcomes [8, [12] [13] [14] [15] [16] [17] . In the years 2003 to 2014, most immigrants from NG countries were coming from successor states of former Yugoslavia and from Turkey. The two groups constituted 18.6% and 12.3%, respectively, of all persons of foreign nationality living in Tirol (2014) [18] . Foreign G and NG nationalities together constituted 13.1% (2014) and ex-Yugoslavian and Turkish people (adults and children) together constituted around 5% of the total population in 2004 and 4% in 2014, respectively [18] . Regarding these proportions, the share of 42.3% children/adolescents of NG parents was remarkably high in the study sample. As expected, in the selection of children/ adolescents afflicted with dental anxiety and/or disablement/ systemic disease (10.9%), prevalence of carious lesions in need for treatment was disastrously high. Within the collective, children/ adolescents of NG parents required significantly more extractions of profoundly carious primary teeth than those of G parents did. It seems that some parents seek dental consultation only in the presence of evident decay. The low number of previously filled teeth (0.65 ± 1.37) in the study sample reflects a poor utilization of dental care institutions and/or the children's/adolescents' non-amenability to routine treatment. The results of the present study indicate an urgent need for improvement of oral health literacy and oral care. In Tirol, a statewide public educational program on oral health is carried out by avomed (working group for preventive medicine and health promotion) [7] . "It includes regular oral health screenings (followed by a referral to a dental consultation, if necessary) and teachings in kindergartens and schools, which are designed to raise awareness for dental hygiene and a healthy lifestyle. Despite these dedicated efforts, some social groups have so far been insufficiently accessed. Thereby, a low social standard, a poor perception of general/oral health, and language barriers may be causative factors. Anywhere in Tirol, access to dental care providers is available within a reasonable distance. Still, prophylactic routine dental consultations seem to be rarely utilized by marginalized population groups. DGA, in contrast, appears to be considered an "easy solution". DGA requires high efforts in terms of personnel and financial expenditure [19] and implicates the risk of anesthetic complications [20] . Even so, improved treatment conditions under DGA have been shown to yield better outcomes in terms of a higher quality of restorations as compared to alternative approaches [21] [22] [23] . In Austria, the costs for DGA in public hospitals are (like the costs for treatment by panel dentists) borne by the statutory public health insurance system. Alternatives such as behavior management, hypnodontia, conscious sedation/nitrous oxide analgesia, or DGA in private practice are subject to private payment and hardly utilized by the clientele presenting at the University Hospital of Innsbruck.
In summary, children/adolescents in need for DGA presented high caries prevalence and a severe backlog in oral health. Within the collective, prevalence of profound caries was higher in the offspring of NG parents. The null hypothesis was rejected.
Limitations to this study are owed to its retrospective character. Calibration of multiple operators could not be assured. However, all operators were obliged to comply with the hospital's strict guidelines in patient admission, diagnosis, and treatment as described above. Information on the parents' socioeconomic situation or on the provenance of immigrants was not available from patient files and thus not taken into consideration in the analysis. Further studies using a prospective design should include possible confounding factors such as the parents' educational level and socioeconomic parameters.
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